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This document was prepared using WordPerfect. The font size for normd text
is 12-point. A smaller font is used for some sample program output so that it will
fit on the page in this document. The following typographica and font conventions
are used throughout this document.

Times New Roman

Timesitalics

Timesbold

Couri er

Courier bold

Avrial italics

Standard font for the text of this manual.
Used for single-word emphasisin the text.

Used to highlight whole paragraphs to bring them
to the reader’ s attention.

Indicates what the computer types. Program
names appear in this font, aso prompts, file
names, listings of files, and sample output.

I ndicates what the user types verbatim. Responses
to program prompts and sample commandsarein
thisfont.

Indicates a variable, context-dependent quantity.
The parametersto acommand or the format of an
output line are in this font.
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1.0 Purpose and General Overview

Theprogramdr udg doesin an automatic fashion al of the tedious tasks required for experiment
preparation. dr udg reads as input a VLBI network schedule file and generates output for an
individua gtation.

dr udg can read and understand schedul e files from the following scheduling programs:
» theNASA sked program,
e “drudgfile’ from the Haystack PC- SCHED program,
 theVEX file output from the NRAO sched program.

dr udg can make the following types of output:
 produce full schedule listings for each station,
 writefilesfor the various antenna pointing computers,
* trandae schedules into SNAP commands and list them,
» makeasummary list of a SNAP schedule,
 create SNAP procedurefiles,
* print bar code tape |abels,
 shift schedules or SNAPfilesto anew date

The philosophy of dr udg isthat no decisons are made by this program. It is
assumed that all of theuser’sinput regardinga VL BI experiment washandled by
the scheduling program. It isthetask of dr udg merely tocarry out thedecisons
which arereflected in the schedulefile.

dr udg doesextengve checking for complete and cons stent information in the schedulefile. Some
problems may appear to bedr udg errorsbut they areredly errorsinthe origind schedulefile. Users
should be aware of this and refer to the Standard Schedule File Format manud and the
sked’s Catalogs manud for detalls on what the schedule file should contain.

dr udg isavalade in two versons, one runs under Linux on the Field System PCs and the other
runs on the same HP-UX machinesass ked. Both versons are fully compatible witheach other and
produce identical output. Both versions are kept up to date together.
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dr udg can beruninteractively or in a“batch” mode. In the latter mode, one type of output may
be generated by specifying dl the input parameters on the command line.
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2.0 Installation

2.1 Linux version of drudg

TheLinux verson of dr udg isapart of the Fidd System. The program is automaticdly instdled
at thetimethat you ingdl anew verson of the Field System. Please refer to the Field System manuas
for further information about Linux and ingdlation of the software. Refer to section 2.4 below for
information about thedr udg contral file.

2.2 HP-UX version of sked and drudg

The HP-UX version of dr udg isnormdly digtributed withs k ed. Ingructionsfor ingtdlation and
setup of the contral file are included inthe sked manud.

2.3 HP-UX version of drudg only

The HP-UX versonof dr udg isaso didributed in a sandaone verson. The digtribution files
for the gandalone verson are available via dectronic file trandfer usng the Goddard VLBI group’s
anonymous ftp server.

Meachine Disk area
gem ni . gsfc. nasa. gov pub/ sked/ dr udg
(use anonymous ftp)

The avallable files and ther contents are;

Fle name Contents

drs.tar.Z Compressed source files, include files, and contral file
drudgi nstal | Indalation script
readnme. date A readmefile with brief ingtructions
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The compressed fileisautomatically uncompressed and un-tar’ d by theingtdlation script. Toingtal
dr udg, edit the script and follow the indructionsinit.

2.4 Control File

The contral file, named skedf . ct| , isused for both sked and dr udg. The contral file
contains paths and names for input, output, scratch, and catalog files as well as printer names, script
names, and tape labd szesfor dr udg. The catdog file names are not used by dr udg. If dr udg
cannot find the control file, then dl the information is defaulted except for thelabd printer typeand the
labd sze. For example, dl the path names default to the locd directory.

A system version of the contral file is read firdt, located in a directory that is compiled into the
program. A locd, or persond, version of the control file is read second and any items found there
override the same items previoudy found in the system contral file. Any items not pecified in thelocd
control file will retain the valuesfound in the system control file. Onthe Field System the system control
fileislocaedin / usr 2/ control / skedf . ct| . On HP-UX the location is determined by
specifying the path name in the ingdlation script. The loca version of the contral file, if any, is ready
from the locd directory.

The contral filesareread oncewhendr udg garts. If you makeany changesin either of the control
files the changes will take effect the next time you run the program.

When you firg ingal the Field System, the default verson of the contral file is copied into
[usr 2/ control/skedf. ctl.Youcaneditthisfiletoset up the parametersthat you want for
your system. If you areingaling an upgraded version of the Fidd System, and if you want to use some
of the features of the new contral file, you will need to copy the new default verson of the contral file
from/ usr 2/ f s/ st. defaul t/ control intoyour/ usr 2/ cont r ol aea ormodifyyour
current version.

Before editing the contral file, review the commentsin the default file and then edit it as gppropriate
for your needs. A copy of the distributed file is listed below. Refer to the section on Option 9 (page
43) for how you can change some of the printer items interactively. Refer to the descriptions for
Options 1 (page 16), 4 (page 31), and 5 (page 32) for more about the meaning of the output control
items.

* skedf.ctl - sked/drudg programcontrol file

Last nodified 970315 by NRV for mra. gsfc. nasa. gov
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The default version for drudg in the Field Systemis found in
[fusr2/fs/st.default/control/skedf.ctl.

*

*

*

* This file is free-field except for section nanes which nmust begin
* in colum 1 with a $. Either upper or lower case is OK for section
* nanes. Renenber that path and file nanes in Unix are case-sensitive.
*

$cat al ogs

* not used by drudg

*

$schedul es

* Enter the path nanme for schedule (.skd) files. If not specified,

* the default is null, i.e. use the local directory.

* Exanpl e:

*[usr 2/ oper/

*

$snap

* Enter the path name for SNAP (.snp) files. If not specified, the

* default is null, i.e. use the local directory. The old name for this
* section was $drudg, which is still recognized.

* Exanpl e:

*[usr 2/ sched/

*

$proc

* Enter the path name for procedure (.prc) files. If not specified,
* the default is null, i.e. use the local directory.

* Exanpl e:

*[usr 2/ proc/

$scratch
* Enter the path nanme for tenporary files. If not specified, the default
* is null, i.e. use the local directory.

/tp/

$print

* Printer type for listings:

Enter the printer type for drudg listings. |f not specified,
the default is laser. Recognized nanes: |aser, epson, epson24.
This can be changed interactively with option 9.

* Exanpl es:

*printer |aser

*printer epson

*printer epson24

*

*  * %

Printer control for listings:

Enter any command strings or scripts to be used for printing in
portrait or |andscape. The key words "l andscape" and "portrait"
indicate the orientation. Followi ng the key word, all characters

E o
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on the line (including blanks) are read as the commnd.

If no conmands or scripts are specified, drudg defaults to enbeddi ng
escape sequences for the output desired into the file and uses
the system command "recode | atinl:ibnpc" piped to "lpr" to print
the tenporary file.

Exanpl es:

* This exanple is for a laser printer, 6 lines/inch, 10 char/inch
*portrait |pr -ofpl0 -ol pi6 $*

* This exanple is the sanme as above but for | andscape:

*| andscape | pr -of pl0 -0lpi 6 -ol andscape $*

* These exanples are the sanme as above but for a smaller font:
*portrait |pr -ofpl6.66 -ol pi6 $*

*| andscape | pr -ofpl6.66 -olpi 6 -ol andscape $*

*portrait <script nane for portrait output>

*| andscape <script name for |andscape output>

*

* % X X X X

* Qutput control for listings:

* Enter the desired orientation and font size for listings. Key words
* are optionl, optiond4, and option5 for the three listing options.

* Foll ow the key word by a 2-letter code, first letter "p" or "I" for
* portrait or |andscape, second letter "s" or "I" for small or large

* font. The defaults are as |isted bel ow

*optionl Is (landscape, small font, for full schedule |isting)
*option4 ps (portrait, small font, for full SNAP |isting)
*option5 ps (portrait, small font, for SNAP sumary |isting)

*

* Tape | abel script:

* Enter a script for printing tape labels. If no script is specified,
* the default is to use "lpr" to print the tenporary file.

* Exanpl es:

*| abel s <script nane for |abel printing>

*

* Tape | abel printer type:

* Enter the nane of the label printer. If no name is specified, drudg
*will not attenpt to print tape | abels. Recognized nanmes are postscript,
* epson, epson24, | aser+barcode_cartridge.

* Exanpl es:

*| abel _printer postscript

*| abel _printer |aser+barcode_cartridge
*| abel _printer epson

*| abel _printer epson24

*

* Label size:

* Specify | abel size paranmeters, only valid for "postscript” type. No
* default, if no size is specified, drudg cannot print |abels. Test

* your paraneters on plain paper first!

* <ht> height of a single |abel, in inches

* <wid> width of a single Iabel, in inches
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<rows> nunber of rows of |abels on the page

<col s> nunber of columms of |abels on the page

<top> offset of the top edge of the first row of |abels fromthe
top of the page, in inches

<left> the offset of the left edge of the first colum of |abels
fromthe |l eft side of the page, in inches

For mat :

| abel _size <ht> <wi d> <rows> <col s> <top> <l eft>

* Exanpl es (not all of these have been tested on actual stock):

* 0% ok X kX X %

*| abel _size 1.0 2.625 10 3 0.5 0.3125 Avery 5160
*| abel _size 1.333 4.0 7 2 0.5 0. 25 Avery 5162
*| abel _size 2.0 4.0 5 2 0.5 0. 25 Avery 5163
*| abel _size 1.5 4.0 6 2 0.75 0.25 Avery 5197
*| abel _size 1.375 2.75 8 3 0.0 0.0 HP 92285L

*| abel _size 1.5 3.9 7 2 0.0 0.16 Avery L7163

*

*$m sc

* M scell aneous information, in the format <keyword> <val ue>.

* Enter the epoch for drudg to use on the SOURCE commands in SNAP fil es.
* Default is 1950 if none is specified. Only 1950 or 2000 are valid.

* Exanpl es:

*epoch 2000

*epoch 1950
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3.0 User Guide

This section describes the input files, output files, and listings produced by dr udg.

3.1 drudg Input Files

3.1.1 Schedule Input File

The schedule file should be complete and correct before you run dr udg if you are going to use
dl of the dr udg options. It ispossbleto run dr udg with incomplete $ CODES section or with a
missing $HEAD section, but somedr udg options may not do what you desire if these sections are
not filled in correctly.

Please refer to the Standard Schedule File Format manud for details on the format of the
schedulefile. Refer tothesked’s Catalogs manud for further details on the ultimate source of the
information in the schedulefile.

The naming convention for geodetic schedule files isto use as root the experiment code name as
provided in the master schedules distributed by SGP, and to use an extenson of skd. The generd
fomis

experimentskd Example ca036. skd fromNASA sked

The naming convention for astronomy schedulefilesisto use asroot the experiment code assigned
when the proposd is granted observing time. Examples:

experiment. drg Example en019. dr g from PC- SCHED
experiment. skd Example gn031. skd fronNRAOsched

When you are prompted for an input schedule file, you can type the schedule name without an
extensonif your file is named according to the above conventions. dr udg first assumesa . skd
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extensgonif you don't typeaperiod inthefilename. If it doesn't find afilewith . skd astheextension
it next looksfor afilewitha. dr g extenson.

To the schedulefile namethat you type, dr udg prependsthe path, if any, that was specifiedinthe
$schedul e section of the control file (see section 2.4, page 3). For example, if you typeaschedule
nameof ca036, and if the path in the contral fileis/ usr 2/ oper , thenregardlessof thedirectory
fromwhichyourun dr udg, it will look for a schedule file named / usr 2/ oper / ca036. skd
or/ usr 2/ oper/ ca036. dr g. You can overidethe control file path by typing a path name for
the schedulefile. For example, if youtype/ user s/ nrv/ ca036 or. /test/t 1,drudg does
not prepend the path from the contral file.

Within dr udg, the “schedule name’ is the name of the schedule file without extenson. The
schedule name in the above example would be ca036. Thisis the root used to form the namesof dl
of thefilesthat dr udg reads or writes.

Withindr udg, the “expeiment name’ is the name found onthe$ EXPER line in the schedulefile
orintheexper _nanme VEX gaement. If no experiment nameisgiveninthefile, thendr udg uses
XXX. Theexperiment nameis printed on theligtings, written into output files, and printed on tapelabels.
Normally the schedule and experiment names are the same.

3.1.2 SNAP Input File

dr udg can be run without an input schedulefileif you adready have a SNAPfile available. You
will be presented with alimited set of optionsthat includes the thingsyou can do with only aSNAPfile
avalable lig the SNAPfile, lis asummary of the SNAPfile, print tape labels, or shift the SNAPfile.
Thistype of input is not available in non-interactive mode.

The naming convention for SNAPfilesis
experimentID.snp Example ca036wf . snp
where ID is the two-character gation ID. The schedule name is assumed to be the root of this file
name, inthisexampleitisca036. dr udg looksfor the SNAP input filein the directory specified in
the $snap section of the contral file (see section 2.4, page 3). If no directory was given, it looksin
the local directory.

dr udg readsthefirst comment line of the SNAPfileto get the experiment name and thefull sation
name. Theline has the following format:
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Contents: " experiment year station S 1D
Example " CA036 1998 WESTFORD E WF

3.2 Output Files

dr udg producesthefollowing files given an input schedulefile. Refer to the detailed descriptions
of the options for information on the contents of thefiles.

Option 2 (page 17) Antenna-specific commands schedulelD .pnt
Option 3 and 31 (page 25) SNAP command file schedulelD.snp
Options 12-16 (page 51) SNAP procedurefile schedulelD.pr c

The SNAP command file will be created in the directory specified in the contral fileés $snap
section and the procedure file will be created in the directory specified in the contral fileé's $pr oc
directory (see section 2.4, page 3).

Remember that Unix systems are case senditive, and if there are any upper/lower caselettersin the
schedule name they will be preserved into al outpuit files.

Thetemporary filesused by dr udg are created in the temporary directory specifiedin the control
file If no temporary directory path is specified, the files are created in your loca directory. The
temporary files, if any, are deleted when you exit from the program.

3.3 Printed Output

dr udg producesthefollowing listings and printed output given an input schedulefile. Refer tothe
detailed descriptions of the options.

Option 1 (page 16) Schedule listing with azimuth, devation, dew times,
Mark I11 setup, blank line for comments
Option 6 and 61 (page 35, 40)  Bar code tape labels

dr udg printsthefollowing output listings by reading the SNAPfile. The SNAPfileisnormdly first
created localy using the schedule file and option 3 (page 25) or, in rare cases, the SNAP file may be
obtained from a scheduling center or the experiment PI.
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Option 4 (page 31) Compact SNAP fileliging (al SNAP commandsarelisted)
Option 5 (page 32) Summary of SNAP file (one observation per line)
Option 6 and 61 (page 35, 40) Bar code tape labels

All of the printed output goesto the printer or file asdigplayed with option 9 (page 43). If you don’t

make any changewith option 9, dr udg uses the default output destination asfound in the control file.
Printed tape labels are sent to the printer type specified in the contral file.

3.4 Running dr udg Interactively
Normally you only need to type the program name after a system prompt, for example:
pronpt > dr udg
Y ou can aso ecify the schedule file on the command line:
pronpt > dr udg schedule Example dr udg ca036
dr udg firg reads the sysem control file, then it attempts to read your persond control file.
dr udg looksfor the persond control file in thelocd directory from which you are running. Refer to
Section 2.4 (page 3) for information on the control file and how to use it. If neither contral file is

present, dr udg defaults al the information it needs, except for the labd printer and labe size.

If you did not give the schedule file on the command line, then thefirgt prompt from dr udg isfor
the name of the schedule file:

Schedule file nane (.skd or .drg assuned, <return> if none, :: to quit) ?

The user’s response to this prompt is either 1) type a schedule file name or 2) press Ret ur n to
indicate a SNAP file, as described in the two subsections below.

3.4.1 Input Schedule File

If you are using a schedulefile asinput, enter the name of the file. (If you areusnga SNAPfileas
input, see the next subsection.) You do not have to enter the extension if the file name follows the
conventions described in Section 3.1 (page 7).
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As the schedule file is read, the section names are listed on the screen. dr udg displays the
schedule name followed by the numbers of sources, stations, observations, and frequency codes.
Example:

$EXPER CA036

$SKED

$SOURCES

STATI ONS

$CODES

Nurmber of sources: 56

Nurmber of stations: 5

Number of frequency codes: 1

Tot al nunber of scans in this schedul e: 356

For aVEX file, the number of observationsisnot displayed at this point becausethe scansare not read
until the station is specified.

If the header of the schedule file contains the parameter EARL Y with a non-zero vaue, thefollowing
line appears.

NOTE: This schedul e was created using early start with EARLY = 20 seconds.
where the actud vaue of the EARLY parameter will be printed.

If the schedule uses “ adaptive’ tape motion, the following line appears:

NOTE: Thi s schedul e uses ADAPTI VE t ape noti on.
Gap time = 5 seconds.

where the actud value of the GAP parameter will be printed.

dr udg uses the same routines as sked does to read the schedule file and so the same error
messages, if any, would appear. However, dr udg continues execution and treats the messages as
warnings only. Y ou should exercise caution if you see any error messages as the scheduleisbeing reed.

dr udg then digplays the available sation identifiers (and the sation full names) and asks for the
one to be processed. Type one of the IDslisted. Notethat the IDsarenot case sensitive. Y ou canaso
type = to process dl stations. If you enter =, dr udg will process each station sequentidly for any
option you choose. If you enter : : , dr udg will quit.
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If you have a VEX file asinput, dr udg will list the number of scans for the selected station and
the total number of scans in the schedule:

Nunmber of scans for this station: 42
Total nunber of scans in this schedul e: 86

3.4.2 Input SNAP File

If you are usng a SNAPfileasinput, press Ret ur n a theinitid prompt for aschedulefile, i.e.
you have no schedule file. You are then prompted for a schedule name and station name o that
dr udg can find the appropriate SNAP file:

Enter schedul e nane (e.g. ca036):
Enter station ID (e.g. W, :: to quit)?

dr udg will assumethat the SNAPfileisnamed schedulelD.snp, eg. ca036wf . snp. The
existence of thisfileisnot checked until you select an option that usesit. See section 3.1.2 (page 8) for
how the SNAP file names are formed.

If you have a SNAPfilewith anon-standard name, for exampleshi f t . snp, enter thefilename,
without extension, asthe schedule name and enter ablank station ID. Thendr udg will congruct the
name schedule.snp.

3.5 Options Display

The next prompt isfor the kind of output desired. The display showsthe name of the schedule you
are working on and the name of the selected gtation. Theinitid examples beow assume that you have
set up the contral file to indicate printing tape labels using the PostScript option. The full display of
options looks like this

Sel ect DRUDG option for schedul e test.skd at NRAC20

1 = Print the schedule 7 = Re-specify stations
2 = Make antenna pointing file 8 = Get a new schedule file
3 = Make Mark I11/1V SNAP file (.SNP) 9 = Change out put destination, format
31= Make VLBA SNAP file (.SNP) 10 = shift the .SKD file
4 = Print conplete .SNP file 11 = Shift the .SNP file
5 = Print summary of .SNP file 12 = Make Mark |11l procedures (.PRC)
6 = Make PostScript |abel file 13 = Make VLBA procedures (.PRC)
61= Print PostScript |abel file 14 = Make hybrid procedures (.PRC)
15 = Make Mark IV procedures (.PRC)
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0 = Done wi th DRUDG 16 = Make 8-BBC procedures (.PRC)

If you are usng a SNAP file the options are restricted to the following:

Sel ect DRUDG option for experinment test at gn

4 = Print conplete .SNP file 7 = Re-specify stations

5 = Print summary of .SNP file 8 = Get a new schedule file

6 = Make PostScript |abel file 9 = Change out put destination, format
61= Print PostScript |abel file 11 = Shift the .SNP file

0 = Done with DRUDG

If your input fileisaVEX file, then you will not need to specify the type of equipment a your station
with different options, so the list looks like the following:

Sel ect DRUDG option for schedul e gn38l. skd at JODRELL1

Supporting VEX 1.5

1 = Print the schedul e 7 = Re-specify stations

2 = Make antenna pointing file 8 = Get a new schedule file

3 = Create SNAP command file (. SNP) 9 = Change out put destination, format
4 = Print conplete .SNP file 10 = Shift the .SKD file

5 =Print summary of .SNP file 11 = Shift the .SNP file

6 = Make PostScript |abel file 12 = Make procedures (.PRC)

61= Print PostScript |abel file

0 = Done with DRUDG

?

If your control file specified alaser printer with barcode cartridge or an Epson printer for tapelabels
then you will see option 6 as

6 = Make tape |abels
and there will be no option 61. Please refer to the description of option 6 (page 35) of this manual.

Y ou respond to this display by typing the number corresponding to the job you want done. It is
possible to go back to selection of stations (option 7, page 41) or to get a new schedule file (option
8, page 42) without leaving dr udg. Y ou can dso change the output destination and format (option
9, page 43).

Normally, aresponseof : : (or other input as given in the prompt) to any of the prompts as the
options are executing will return you to this menu. Option O terminatesdr udg.
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3.6 Running drudg Non-interactively

dr udg canberun non-interactively to execute one command. All of theinputsthat the user would
typeinteractively, separated by spaces, are entered on thecommand line.dr udg interpretseach fied
on the command line as if it were an entry typed interactively, and it executes the appropriate
command. It is recommended that you first become familiar with the responses needed interactively,
and then use the command line method.

In non-interactive mode dr udg checksfor vaid inputs and will stop if thereisan error. An error
message indicating the source of the problem is printed just before the program terminates. For
example, if the schedule file is not present an error message is printed and the program stops, even
though interactive mode the user would be re-prompted to enter avdid file name.

In non-interactive mode, dr udg awaysovewritesany exigting output files, whereastheinteractive
verson reque sts confirmation from the user. The options for re-sdecting Sations or schedule files or
for shifting schedules are not available in non-interactive mode.

Thetable below is a summary of the options that can be invoked non-interactively. An example
commeand line is listed for each option thet is vaid in non-interactive mode. Only a schedule file is
accepted in non-interactive mode; SNAP fileinput is not supported.

Example command line Function

drudg ca036 wf 1 Print schedule listing (option 1)

drudg ca036 gw 2 3 Make pointing file (option 2, Sation 3)
drudg ca036 wf 3 n Make SNAP command file (option 3, no parity)
drudg ca036 wf 4 Print entire SNAP file (option 4)

drudg ca036 wf 5 Print SNAP file summary (option 5)

drudg ca036 wf 6 1 Print tape labels (option 6, first position)
drudg ca036 wf 12 ake Mark 111/1V procedures (option 12)
drudg ca036 gc 13 Make VLBA procedures (option 13)

As mentioned above, any existing SNAP file, pointing file, or procedure file would be overwritten by
options 3, 2, or 12-16, respectively.
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4.0 DRUDG Options

Each subsection in this section describes one of thedr udg options.
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Option 1: Print the schedule

Option 1 produces aprinted listing of the schedule. The display type (see option 9) determinesthe
sze of the characters in the output and aso which informetion is printed in the listing.

The first page of the printed schedule contains the station name, location, and dew rates and limit
stops used in calculating the numbers in the schedule listing. A description of the entries for each
observation is dso provided. Note that these items are taken verbatim from the schedule file.

The second pageisalist of the source positions used, both 1950 and J2000, as well as positions
precessed to the starting date of the experiment. The source positions are output to 0.001 seconds of
time for right ascension and 0.01 seconds of arc for declination. If portrait output was forced with
Option 9 (page 43) or in the contral file, the J2000 positions are omitted.

Following the two header pages, each observation is listed, one per line. Included are the
observation sart and stop times; the source name and right ascension, declination, hour angle, azimuth,
and devation a the start of the observation; the dewing time from the previous observation; and the
Mark 111 configuration information. Theremainder of each lineis space for written operator comments.
If elther portrait output or alarge font was specified in Option 9 or in the control file, the source RA
and Dec are omitted.

The number of scans listed per page depends on the format orientation and the font size. Both can
be specified interactively with Option 9 (page 43) or s&t up in the contral fileinthe$pr i nt section
ontheopt i onl line Following the key word is a two-character field where the first character is
etherp orl (portrait or landscape) for the orientation and the second character iseithers orl (small
or large) for the font size. If the option is not specified in the contral file the default is

optionl Is
Totas of the number of tapes and the number of scans are printed a the end of the ligting.

If the schedule was written with early start tapes, a message is printed at the top of each page as
areminder.
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Option 2: Make antenna pointing file

For those stes for which a specid pointing format has been specified, dr udg will produce the
appropriate output. Y ou are prompted for the antenna you want output for:

Sel ect station for pointing output:
- NRAO 85-3

- NRAO 140

- DSN stations

- VLBA antenna

- QUT

OO WN -

Selection 1 isfor the 85-3 antennaat Green Bank, selection2 for the 140-foot antenna. Sdlection 3is
used to generate the two predicts files for DSN sites. Sdlection 6 is for the NRAO VLBA antenna
gtes. The other options are obsolete and are no longer listed as options.

Y ou can select an antennawhich you are not currently processingindr udg, but you'll end upwith
an empty file.

Output File Names
For DSN output, there are two output files created with the names:

schedulelID.nss Example c¢b301ti.nss
scheduleID.sum Example c¢b301ti.sum

For VLBA output, the fileis named:
schedule.ID Example rdv02.fd
The output for the NRAO 85-3 antenna.is named:
schedule.853 Example na053nw. 853
The output for the NRAO 140 antenna.is named:

schedule.pnt Exanple cs2gb. pnt
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Thesefilesare created in the local directory from which you run dr udg.

If the pointing file dready exigts, you are asked if it isOK to purgeit fird. If you don’t want to delete
thefile, you are returned to the main menu. In non-interactive mode, any existing file is automaticaly
deleted.

The following sections describe in some detail the output formats for VLBA and DSN pointing
control files. In both casesthe formatsfollow specifications provided by NRAO and JPL, respectively.
Normaly theseindtitutions produce their own pointing control files, but in some specid casesthey dlow
dr udg output to be used at their Sations.

VLBA Header Commands

This section describes and gives examples of the commands that are generated by dr udg for
VLBA obsarving files. These commands are Smilar in concept to the SNAP set-up procedures such
as SX2C1.

Each output line is no more than 80 characters long, so the longer commands will be split and a
second command line written out. The long commandsthet list each channd number are lit a ether
4 or 8 channds. For thedr udg implementation, asingle setup isassumed for aschedule, i.e. asngle
frequency code.

Theinformation for the header linesthat dr udg createsis taken from the$ VL BA and $CODES
sections of the schedule file. Refer to the Standard Schedule File Format manud and the
sked’s Catalogs manua for theformat details. Thefirg four linesare comments, in the sameformat
as those that head the SNAPfile.

conment with experinent, year, station, ID

conment with antenna information from SKED cat al og
conment with position information from SKED cat al og
comment with equi pment information from SKED cat al og
* comment with station nane and frequency code
program = experinment name

nchan = nunber of "B" lines

format = MARKI Il or VLBA

bits = (n,1), ... where n=1 to nchan

sanpl erate = 2*vcbhandw dt hM

period = (n,1), ... where n=1 to nchan

bbfilter = (n,vcbandwidth M, ... where n=1 to nchan
level = (n,-1), ... where n=1 to nchan

baseband = (n,BBC#(n)), ... where n=1 to nchan

ifchan = (n,IFchan(n)), ... where n=1 to nchan
sideband = (n,SB(n)), ... where n=1 to nchan

* X kX
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bbsynth = (n, VCfreq(vc(n))-Synth(n)), ... if SB(n)=U
or (n,Synth(n)-VCfreq(vc(n))), ... if SB(n)=L
where n=1 to nchan for unsw tched sequences

| oggi ng = standard

The following additiond lines are generated for VLBA antenna sites.

fe = (1,13cm, (2,4cm, (3,13cm, (4, 4cm if the RF frequencies are between
2-3 GHz or 8-9 GHz

I'* Unknown front end if the RF frequencies are outside the
S/ X range

noise = (1,lows),(2,lows),(3,lows), (4,1 ows) for all codes

pcal = 1VHz standard for geodetic Mark 111

synth = (m Synth(n)/1000), ... where nm=1 to nsynth, nsynth=| argest

val ue of Syn#
ifdistr = (1,0),(2,0),(3,0),(4,0) for all codes

pcal xbit ... sets up phase cal
pcal xfreq ... sets up phase cal
fexfer = (2,split) for switched frequency sequences only

For an 8-channd sat-up for Mark 111 recording format, the following sample header lineswould be
Created.

I* SATL-ALT 1993 HN-VLBA D

I* D HN VLBA AZEL 2.0000 90.0 0 270.0 810.0 30.0 0 2.3 90.0 25.0 HN
I'* HN HN- VLBA  1446375. 12430 -4447939. 69180 4322306.07440 76185001
I'* HN HN-VLBA 1217640

I* HN- VLBA ASTRM2SX

program = SATL-ALT

nchan = 8

format = MARKI I |

bits = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

sanpl erate = 4M

period = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

bbfilter = (1,2M, (2,2M, (3,2M, (4,2M, (5,2M,(6,2M,(7,2M, (8, 2M
level = (1,-1),(2,-1),(3,-1),(4,-1),(5,-1),(6,-1),(7,-1),(8,-1)
baseband = (1,1),(2,2),(3,3),(4,4),(5,5),(6,6),(7,7),(8, 8)

ifchan = (1,B),(2,B),(3,B),(4,B),(5,A),(6,A),(7,A),(8,A

sideband = (1,V),(2,V),(3,U),(4,U,(5,L),(6,L),(7,L),(8,L)
bbsynth = (1,610.99), (2, 700.99), (3,940.99), (4,970.99), (5,679.01)
bbsynth = (6, 669.01),(7,589.01), (8, 559.01)

fe = (1,13cm, (2,4cm, (3,13cm, (4, 4cm

noise = (1,lows),(2,lows),(3,lows), (4,1 ows)

pcal = 1MHZ

synth = (1,7.6),(2,2.9)

ifdistr = (1,0),(2,0),(3,0),(4,0)
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pcal xbi t1=(1, S1), (2, S3),(3,S5),(4,S7),(5,81),(6,S3),(7,S5), (8, S7)
pcal xbi t2=(1, S2), (2,54),(3,S6),(4,S8),(5,S2),(6,54),(7,S6), (8, S8)
pcal xfreql=(1, 10), (2, 10), (3, 10), (4, 10), (5, 10), (6, 10), (7, 10),(8,0)
pcal xfreq2=(1, 10), (2, 10), (3, 10), (4, 10), (5, 10), (6, 10), (7, 10),(8,0)
| oggi ng = standard

For asample 14-channd geodetic dation usingaVLBA termind and recording the current standard
mode C frequency sequence, the following header lines would be generated:

I * RDAST2 1993 NRACB5_3 W

I'* W NRAOB5_3 HADC 6. 7034 30.0 0 -82.5 82.5 20.0 0 -45.0 88.0 25.0
W/

I* W/ NRAOCB5_3 882325. 71931 -4925137.94841 3943397.52119 72146901
I* GB VLBA85_3 12 8820

I'* NRACB5_3 ASTRM2SX

program = RDAST2

nchan = 14

format = MARKI I I

bits = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

bits = (9,1),(10,1),(11,1),(12,1),(13,1),(14,1)

sanpl erate = 4M

period = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

period = (9,1),(10,1),(11,1),(12,1),(13,1),(14,1)

bbfilter = (1,2M,(2,2M,(3,2M, (4, 2M, (5, 2M, (6, 2M, (7, 2M, (8, 2M
bbfilter = (9,2M, (10,2M, (11,2M, (12, 2M, (13, 2M, (14, 2M

level = (1,-1),(2,-1),(3,-1),(4,-1),(5,-1),(6,-1),(7,-1),(8,-1)
level = (9,-1),(10,-1),(11,-1),(12,-1), (13,-1), (14, -1)

baseband = (1,1),(2,2),(3,3),(4, 4),(5,5),(6,6),(7,7),(8,8)
baseband = (9, 9), (10, 10), (11, 11), (12, 12), (13, 13), (14, 14)

ifchan = (1,A),(2,A),(3,A),(4,A),(5A,(6,A),(7,A,(8,A

ifchan = (9,B),(10,B),(11,B), (12,B),(13,B), (14, B)

sideband = (1,U),(2,U),(3,U,(4,1),(5U),(6,U,(7,U),(8, U
sideband = (9,U), (10,U), (11, V), (12,V),(13,VU), (14, U

bbsynth = (1,610.99), (2,620.99), (3, 650.99), (4, 700.99), (5, 820. 99)
bbsynth = (6,940.99), (7,950.99),(8,970.99), (9, 720. 99), (10, 730. 99)
bbsynt h (11, 750.99), (12, 810.99), (13, 840.99), (14, 845.99)

pcal xbi t 1=(1, S1), (2, S3),(3,S5),(4,S7),(5,99), (6, S11), (7, S13), (8, S1)
pcal xbi t2=(1, S2), (2,54), (3, S6), (4, S8), (5, S10), (6, S12), (7, S14), (8, S9)
pcal xfreql=(1, 10), (2, 10), (3, 10), (4, 10), (5, 10), (6, 10), (7, 10),(8,0)
pcal xfreq2=(1, 10), (2, 10), (3, 10), (4, 10), (5, 10), (6, 10), (7, 10),(8,0)

| oggi ng = standard

For aVLBA recording format experiment that usesfan-out and 8 BBCs, the following header lines
are produced:

I * RDGECS 1996 FD-VLBA D
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I'* D FD-VLBA AZEL 2.0000 90.0 0 270.0 810.0 30.0 0 2.388.025.0HKHd

I'* Fd FD-VLBA -1324009. 17558 -5332181.91303 3231962.43049 76139801
I* FV  FD-VLBA 1417640

I'* FD-VLBA VGEOSX

program = RDGEO5

nchan = 8

format = VLBA1l: 4

bits = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

sanmpl erate = 16M

period = (1,1),(2,1),(3,1),(4,1),(5,1),(6,1),(7,1),(8,1)

bbfilter = (1,8M,(2,8M,(3,8M, (4,8M,(5,8M,(6,8M,(7,8M,(8,8M
level = (1,-1),(2,-1),(3,-1),(4,-1),(5,-1),(6,-1),(7,-1),(8,-1)
baseband = (1,1),(2,2),(3,3),(4,4),(5,5),(6,6),(7,7),(8,8)

ifchan = (1,B),(2,B),(3,B),(4,B), (5 A),(6,A),(7,A),(8,A

sideband = (1,U),(2,V),(3,U,(4,U, (5 L),(6,L),(7,L),(8,L)

bbsynt h (1,505.99),(2,575.99), (3,890.99), (4,995.99), (5,679.01)
bbsynt h (6,659.01),(7,569.01), (8,539.01)

fe = (1,13cm, (2,4cm, (3,13cm, (4, 4cm

noise = (1,lows),(2,lows),(3,lows), (4,]ows)

pcal = 1MHZ

pcal xbit1=(1, S1), (2, S3), (3, S5), (4,S7),(5,S1),(6,S3),(7,S5), (8, S7)
pcal xbi t2=(1, S2), (2, S4), (3, S6), (4, S8), (5,S2),(6,S4),(7,S6), (8, S8)
pcal xfreql=(1, 10), (2, 10), (3, 10), (4, 10), (5, 7010) (6, 7010), (7, 7010), (8, 7010)
pcal xfreq2=(1, 10), (2, 10), (3, 10), (4, 10), (5, 7010) (6, 7010), (7, 7010), (8, 7010)
synth = (1,7.9)(2,2.9)

ifdistr = (1,0),(2,0),(3,0),(4,0)

| oggi ng = standard

VLBA Command Blocks

dr udg next generatestwo blocks of commandsfor each individual scan. In concept, these blocks
are amilar to the series of SNAP commands that are generated for each observation.

The sample commands below are listed in the order they appear in the output file. In order to
minimize the length of lidtings, severd commands are put onto asinglelinein thefile.

I* ** NEW TAPE ** *I conment - insert when new tape is needed
date = yynondd insert date before first scan on new day
I* Setup *! comment - this is the setup bl ock

dur =0s specify block duration for safety

qual =999 ID for rapid data base search

st op=16h05nmb0s stop time of setup block = scan start tinme
snanme=' 0218+357" 8-character source name, in quotes
ra=02h21nm05. 3s ri ght ascension, J2000 position
dec=+35d56' 14" declination, J2000 position
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tape=(1, speed)

write=(1, off)
head=( 1, pos)
track=(chan, t rack)

I NEXT!
I* Record *!
tape=(1, dspeed)

write=(1, on)
head=( 1, pos)
dur = 0Os

qual =1

st op=16h12nR2s
I NEXT!

speed = STOP to | eave tape stopped, + -REWND to
fast forward or fast reverse to end of tape for a
new pass

di sable recording in this block

position the heads to pos mcrons

track assi gnment for each channel. Note VLBA track
= Mark 11l track + 3. Specify tracks to be
recorded only if this scan changes direction

end of the setup bl ock

comment - start of recording bl ock
start tape noving, d=direction + or -,
speed in feet/sec, e.g. 135 or 270, or
enabl e recording

speci fy head position pos in mcrons
bl ock duration, set to 0 for safety

ID for later data base search

stop tinme of block = stop tine of scan
end of record bl ock

speed=t ape
speed=RUN

If the tape needs to be positioned to a new footage before the next scan, two additional blocks are
output between the setup and record blocks. The stop time of the setup block is changed to be just
after the stop time of the previousrun block. A “spin” block then movesthe tape at rewind speed, and
the stop time of the block occurs when the tape should be gpproximately positioned to the required
footage. Thena“wait” block suspends processing until the start time of the observation and the record

block. The commands are:

I* Spin *!

dur =0s

qual =888

st op=14h23n0D0s
t ape=(1, dREW ND)
write=(1, off)
head=( 1, pos)

I NEXT!

* Wait *!

dur =0s

qual =888

st op=14h32nil0s
tape=(1, STOP)
write=(1, off)
head=( 1, pos)

I NEXT!

DSN Summary Listing

comment - this is the spin block

special qualifier for this block

time is stop time of previous run + spin
d=direction + or -

di sabl e recordi ng

current head position

end of spin bl ock

comment - this is the wait block

bl ock stop tine is start tinme of scan
stop the tape

end of wait block
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The*summary” filefor DSN output isasmple listing of scan start and stop times, plus the source
name and indructions for manualy running the tape recorder. Tape changes are dso marked in the
liging. The following partid listing is an example output.

Start St op Sour ce Instruction for 1st tinme- for 2nd tine

*x*x NEW TAPE # 1 ***

20: 0:25 - 20: 2:10 1739+522 Press FORWARD & RECORD - Press STOP
20: 7:45 - 20: 9:30 2234+282 Press FORWARD & RECORD - Press STOP
20:12: 35 - 20:14:20 1622- 253 Press FORWARD & RECORD - Press STOP
20:19:15 - 20:21: O 1308+326 Press FORWARD & RECORD - Press STOP
20:28: 5 - 20:29:50 1606+106 Press FORWARD & RECORD - Press STOP
20: 32: 35 - 20:34:20 1739+522 Press FORWARD & RECORD - Press STOP

DSN Network File

The network support output file contains the “predicts’ required by the DSN station to operate a
VLBI experiment. Thefile congstsof three sections: 1) alisting of the source coordinates, 2) observing
parameters for each scan, and 3) setup parameters such as observing frequencies, power levels, and
switch settings.

Thefirg sectionislabded RS CATALOG and has the format shown in the following partid listing.
There is one line per source, having the source name followed by right ascension, declination, and
epoch. Theformat is as shown in the sample ligting:

** RS CATALOG J2000
0119+041 1:21: 56. 861565 + 4:22:24.72891 2000.0
0229+131 2:31:45.893913 +13:22:54.71059 2000.0
0454- 234 4:57: 3.179198 -23:24:52.02376 2000.0
0458-020 5: 1:12.809753 - 1:59:14.26002 2000.0
0528+134 5:30:56.416534 +13: 31:55. 14596 2000.0

The second section is labelled 0BSEQ and contains a listing of the scans to be observed, in time
order. The format of thefird linein this section is.

* OBSEQ WBRADI OASTRY <exper > <I D> yyyy/ddd hh: mm ss <dut > <eeq> <epoch>

where <exper > isthe experiment name, <1 D> isthe DSN station number, and<epoch> isthe epoch
of the radio source positionsin this section. The date and time fields following the station number are
the nomina start time of the experiment. The fieldsfor UT and the equation of the equinoxes (<dut >
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and <eeq> ) are st to zero so that the DSN software will automatically calculate them. The remainder
of this section contains one line per scan, in the format:

<source> <ra> <dec> <prev-stop> <stop> <start> <stop> 12 <c> <type>

where<sour ce>, <ra>, <dec> arethesourcename, right ascension, and declination, respectively;
<pr ev- st op> isthe stop time of the previous scan, <st op> is the stop time of the present scan (the
one described on thisling), and<st ar t > isthestart time of the present scan. The12 onthislinemeans
there are 12 passes on the tape. The fidd<c> indicates the azimuth cable wrgp: cwmeansthe antenna
should be on the clockwise wrap, ccwmeans the antenna should be on the counterclockwise wrap,
and ablank means the antenna should be on the non-overlapped portion of the cable. Clockwise and
counterclockwise are directions from the central point of the cable as looking down on the antenna.
The <t ype> fidd hasthe following meaning: 1 = same recording direction as previous scan, 2 = dart
anew tape, 3 = changedirection but stay on the same pass, 4 = change direction and start anew pass.
Thereisno way to control the offset position of the headstack; instead, the headstack is positioned to
the next available position whenever anew pass is dtarted.

A partid liging of asamplefile follows.

* OBSEQ WBRADI CASTRY EUROP4 65 1994/ 243 20: 0:40 . 00000 . 00000 2000

The third section of the file contains equipment setup information. A typicd sample file is listed
below, with comments added &t the end of each line that indicate what the contents of the fields are.
The vauesthat are taken from the schedule file are indicated with a description. The items marked as
“fixed values’ are output by dr udg as constants and do not depend on the particular experiment.

$FREQUENCI ES

BAND = 8*2, 6*1, (i ndices of video converters assigned
to which IF, X=2, S=1)
Bl AS = 8*8100. 000000000000 , 6*2000. 000000000000
(LO frequencies for X and S)
DWEL L = 14*0. 0000000000000000E+00, (fixed val ue)
ONEWAYFREQ = 110990000. 0000000 , 120990000. 0000000
150990000. 0000000 , 210990000. 0000000 , 320990000. 0000000
400990000. 0000000 , 450990000. 0000000 , 470990000. 0000000
212990000. 0000000 , 222990000. 0000000 , 237990000. 0000000
267990000. 0000000 , 292990000. 0000000 , 297990000. 0000000

(video converter frequencies, in Hz)

STATI ONI D = 65 (station number, e.g. this is DSS65)
$END

$CONFI GDATA

AMPNUMBERL = 1, (fixed val ue)

AMPNUMBER2 = 2, (fixed val ue)

AMPSELECT1 = ' MAS', (fixed val ue)
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AMPSELECT?2 = ' MAS', (fixed val ue)
BANDCOVB = ' OFF', (fixed val ue)
DRI FT1 = 0.1494000 , (fixed val ue)
DRI FT2 = 0.2968000 , (fixed val ue)
JI TTERTHRESH1 = 10, (fixed val ue)
J1 TTERTHRESH2 = 20, (fixed val ue)
MAGTOLER1 = 7.0000000000000000E- 03, (fixed val ue)
MAGTOLER2 = 7.0000000000000000E- 03, (fixed val ue)
PCGCOMBDI V1 = 5, (fixed val ue)
PCGCOMBDI V2 = 5, (fixed val ue)
PCGPOVER1L = 6. 000000 , (fixed val ue)
PCGPOVER2 = 6. 000000 , (fixed val ue)
POLARI Z1 = ' RCP', (fixed val ue)
POLARI Z2 = 'RCP', (fixed val ue)
RECORDERMODE ='C, (formatter mode, from schedul e)
SAMPLERATE = 4000000, (formatter rate, in Hz)
TESTWORD 12, 34, 56, 78, (fixed value)
WCBI NSRC1N = 2, (fixed val ue)
WCBI NSRC2N = 3, (fixed val ue)
SESSI ONTYPE = ' WBRADI OASTRY' , (fixed val ue)
STATI ONI D = 65, (station number, e.g. this is DSS65)
WCBI F1SEL = "NOR', (normal or alternate |IF input)
WCBI F2SEL = "NOR', (normal or alternate |F input)
WCBVCI NP = 4*'2LO, 4*'2H"', 1*'1LO, 5*" 1H "', (video-to-IF patching)
WCBVCBW = 2. 000000 , (video converter bandw dth)
WCBAUXDAT = ' WCBAUXDAT ", (fixed val ue)
WCBFRQL5 = 110990000. 0000000 (fixed val ue)
$END
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Option 3 and 31: Make SNAP file ((SNP)

Under Options 3 or 31, dr udg generates for each observationa series of SNAP commandsfor
setting up the VLBI equipment. Option 3 is for stations that have Mark 111 or Mark IV systems and
Option 31 isfor sationsthat have VLBA systems. Stationswith aMark 111 rack and VLBA recorder
would use Option 3.

If your schedule is a VEX file, only Option 3 is displayed because information about the station
equipment is taken from the VEX file and you do not need to specify it.

Output File Names

The SNAP commands are written into a file with the name
schedulelD.snp Example ca036wf . snp

Thisfilewill be crested in the directory, if any, that was specified inthe $snap section of the control
file. If no directory was specified, thefilewill becreatedintheloca directory. If thefileaready exids,
youareaskedif itisOK to purgeit first. In non-interactive mode any existing fileisaways purged firs.

Thefirg four linesof theoutput SNAPfilewrittenby dr udg are commentswhich areread by the
Field System and echoed into the log file. These lines contain copies of the A, P and T lines as found
in the schedulefile. Thisis provided as supplementa information for the Field System. The fird lineis
essentia for experiments to be processed at aMark 111 correlator because thisis where the program
vl ogx findsthe 1-letter gation ID inthe log file.

Prompt for Parity Checks

After you sdlect option 3 or 31, dr udg determineswhat type of parity checkswere requested by
the scheduler. If the schedule is set up for parity checks (see more about this below) then dr udg

prints the following message:

Parity checks will be inserted after the first scan of each pass,
if there is enough tine to do them

Add nore parity checks whenever there is enough tine?

Enter Yor N, O to quit ? [default N

If the schedule does not request any parity checks, then dr udg prints this message instead:
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No parity checks will be inserted unless you request them
with the foll owing response.

Insert parity checks whenever there is enough time?

Enter Y or N, O to quit ? [default N]

If you respond with N or pressRet ur n, and if the scheduling program has dlowed enough time
for aparity check on the first scan of apass, thendr udg will put the parity check procedureinto the
SNAP filefor only these scans. If you respond with Y, then the parity check procedurewill beinserted
whenever thereistime for it and not just on the first scan of apass.

Notethatdr udg will never insert aparity check if thereisnot enough timefor it, regardless of how
the scheduleis set up. (But, see below for how dr udg caculates “enough time’.)

If your station has an S2 recorder, dr udg will not prompt for parity checks.

Procedure Timing and Parity Checks

dr udg readsthefollowing parameter timesfrom the schedulefile$ PARAMET ER section. These
timing vaues, plus any tgpe spinning time, are used to determine whether enough timeis available for
the check procedures. If these parameters are not found in the schedulefile, such asisawaysthe case
for . dr g filesor (currently) for VEX files, then dr udg defaults them to the following reasonable
vaues

name  default meaning

PARI TY 70seconds timedlowed for aparity check

SOURCE 5 seconds time to process the new source command

TAPE 1 second time to process the tape monitor command

HEAD 6 seconds time to move the heads to another index position

SETUP  20seconds timeto perform the setup procedure before a scan

CAL 10 seconds  timeto perform the calibration or PREOB procedure

EARLY  0seconds time to Sart moving the tape before the data sart time

LATE 0 seconds time to wait before stopping the tape after the data end time
GAP 0 seconds longest time alowed between scans for continuous tape motion

If the type of tape motion is not specified, then it is defaulted to st art &st op. The other
supported choiceisadapt i ve.

Itisassumedby sked anddr udg that EARLY islonger than CAL, i.e. if thetapeisgoing to Sart
early then it will be started before the pre-observation procedure.
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dr udg uses the parameter times listed above plus any time needed to position the tape at hig
speed (“spin” time) to determineif thereis enough timefor aparity check using the following agorithm:

“Enough time for a parity check” means that
the time between
the end-tape time of the previous scan and
the start of the next PREOB or early tape start
islonger than
PARI TY+SETUP+HEAD+SOURCE+TAPE+sin

Procedure Flags

Onefidd of each scan linein the $ SKED section of the schedule file is a four-character string of
Y’sandN's. Theflagsare set by the scheduling program to indicate on an individua scan basiswhether
certain procedures are to be invoked during the schedule and whether enough timewasdlowed inthe
schedule for execution of the procedure.

The flags have the following meaning:

Hag 1 Y = Do setup on every observation (sked and PC- SCHED defauilt)
N = Do setup only when tape changes direction, or if aparity check wasjust done (so
that the modules are set up properly)

Fag 2 Y = Do aparity check after first observation of apass(sked default)
N =Notimespecificaly alowed for parity checksby sked, butdr udg insertsthem
if requested (see description above)

Hag 3 Y = Do tape prepass
N = No time dlowed for prepass

Hag4 Removed. Formerly used for the PEAK procedure.

The current default for geodetic schedules written by sked isto use YYNN. Fleswritten by PC-
SCHED have thisfield set to YNNN. When a VEX fileisread by dr udg, these flags are defaulted
to YNNN.

Procedure and Command Naming Codes

The definitions of code letters used in generating the SNAP procedures names and commands are
listed in the following table. Refer to Option 12 (page 51) for how the different procedure names are
formed.

March 15, 1997 DRUDG-29



DRUDG Mark IV Software Documentation

ff 2-letter frequency code or observing mode code.

p subpass number (for Mark 111 modes) or letter (for VLBA/Mark 1V modes)

C channd bandwidth, oneof 1, 2, 4, 8, d (16 MHz or “d’ouble), h (0.5 MHz or
“h"df), q (0.25 MHz or “q’ uarter), e (0.125 MHz or “€’ighth).

m 1-letter code for the mode, A—E for Mark 111,V for VLBA non-data-replacement
modes, Mfor Mark 1V data-replacement modes or non-standard Mark 111 modes
(lower sideband LOs or racks with only 8 BBCs).

nn fan-out, either 14,12, 11, or null if none.

dir direction the tape will move, either f or orr ev

d direction the tape will move, ether f orr

speed speed of the tapein inches per second, caculated using the following formula:

speed = ohfac x r /( bitdens x n)
where
ohfac = 9/8 for Mark 111/1V data-replacement format
=9.072/8 for VLBA non-data-replacement format

n = fanout factor, either 1, 2, or 4
r = samplerate in bits/sec
bitdens = bit dengity in bpi

33333 for Mark 111/1V data-replacement modes (thick tape)

34020 for VLBA non-data-replacement modes (thick tape)

56250 for Mark 111/1V data-replacement modes (thin tape)

56700 for VLBA non-data-replacement modes (thin tape)
Note that bit density depends on the recording mode, not on the station
equipment, but remember that Mark IV equipment can only record in data-
replacement modes while VLBA equipment can do either mode. The high
density modes require thin tape to be used.

Commands in the SNAP File

The definitions of various timing vaues used in generating the SNAP commands are listed below:

start_time

Start time of good data.

preob_time data_start — CAL

early_start
stop_time
late_stop
spin_time
gap

data_start — EARLY

Ending time of good data

stop_time + LATE

Time required to move the tape at high speed to a new footage

time between late_stop for current scan and early_start for next scan
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The specificcommandswhich dr udg producesin the SNAP file for asingle scanareasfollows:

if anorma cdedtid source:

sour ce=name,ra,dec,dpoch

if asatdlite

sour ce=azel , azd, eld

(position is precessed to the epoch in the contral file)

(cdculate az and el asof start_time)

if adaptive tape motion, and gap > GAP, and LATE > O:

I late_stop
et

if tape direction changes for this scan:

m dtp

if this scan Sarts a new tape:
fastr =spin_time
unl od

(for S2 recorder, using stop time from the previous scan)

(if this scan changes direction)

(if the tape is more than 50 feet from the end)
(if this scan starts a new tape)

if the parity flag (flag 2) is set and there is enough time (see page 27):

check2mp

if the setup flag is st (flag 1):
ffcmnnp

set upff

if sarting anew tape:
ready
fast f =spin_time

if the prepass flag (flag 3) is st:

prepass
If S2:
| oader
if tape needs positioning:
f ast d=spin_time
if EARLY > 0:
I early_start
t ape
st =dir,speed
if CAL > O:
I preob_time
preob

(parity check procedure, see above for other conditions
under which thisis invoked)

(setup procedure, see above for other conditions under
which thisisinvoked, see Option 12 for contents)
(name of the setup procedure if S2 recorder)

(load the new tape)
(if the tape is more than 100 feet from desired footage)

(prepass the tape)

(for S2 recorder, if group change since the last pass)

(position the tape at high speed, d isf orr)

(wait until early dart time)
(record the tape footage at early sart time)
(start recording at early start time)

(wat until CAL time before gart time)
(pre-observation procedure)
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I start_time (wait until good data start time)
dat a_val i d=on (for S2 recorders)
t ape (record tape footage at data start time)
st =dir,speed (dtart thetape, even if dready dtarted at the early Sart time)
midob (mid-observation procedure)
I stop_time (wait until data stop time)
if normal start& stop tape motion, or if adaptive tape motion and gap > GAP:
et (stop the tape)
I +3s (wait for the tape to come to a stop)
t ape (record footage at the data stop time)
dat a_val i d=of f (for S2 recorders)
postob (post-observation procedure)

All of theinformation for generating the above commandsistaken from the schedulefile. Thisseries
of SNAP commandsalows aprocedureto beinvoked before the observation begins(pr eob) to set
up equipment and to do radiometry, and a procedure to be invoked once the observation is arted
(m dob) for cable cdibrationand weather measurements. Ther eady procedure containsahal t
which hdts the schedule until the tape is mounted and the operator typesin the tape | abel . The
unl od procedure spinsthe tape off thered. The m dt p procedure is normaly empty unless you
wish to do something in the middle of each tape. Thef ast f andf ast r proceduresare used to
position the tape in case arun is skipped due to subnetting. See the Field System manudsfor a
description of the standard contents of these procedures.
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Option 4: Print complete list of .SNP file

A compact printer listing of the SNAP command file is produced with this option of DRUDG.
dr udg looksfor afile named

schedulelD.snp

dr udg looksfor thisfileinthedirectory specifiedinthe$s nap section of the control file (see section
2.4, page 3). If no directory is specified, it looksin theloca directory.

The output listing prints the commands across the page for compactness. The line numbers, which
are often required in the fidd, are listed for the SOURCE command which begins an observation
sequence.

The number of commands on alineis determined by sdlection of format in Option 9 (page 43) or
in the contral file (Section 2.4, page 3). As many commands as will fit across the page are printed on
one line and continued on the next ong(s). The format is specified in the contral filein the $pr i nt
section on the opt i on4 line. Following the key word is a two-character field where the first
character iseither p or | (portrait or landscape) for the orientation and the second character iseither
s or| (smdl or large) for the font Size. If the option is not goecified in the control file the default is

option4 ps
for portrait orientation, smdl font.

Note that Option 5 (page 32) produces a very ussful schedule summary. The listing summarizes
each observation on one line. The SNAP line number of the SOURCE commandsis given, and new
tapes and parity checks are indicated. Even if your station does not use a SNAPfile, this very useful
summary listing can be produced by first invoking Option 3 (page 25) to generate a SNAPfileand then
using Option 5 to make the liging.
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Option 5: Print summary list of .SNP file

For this option, the SNAPfileis read and an output listing is produced. Thisisasummary listing of
the schedule, one line per observation. dr udg looks for afile named

schedulelD.snp

dr udg looksfor thisfileinthedirectory specifiedinthe$s nap section of the control file (see section
2.4, page J). If no directory is specified, it looksin the locd directory.

Theligting includes source name, azimuth, eevation, tape dart time, observation gart time, end time,
and duration. Also listed are tape pass, direction, and footage count at the start of the observation.
Tape changes are marked with XXX in the right-hand column. Also in this column isan * for
observations for which a parity check appears in the schedule. The parity check will occur a the
beginning of the marked observation, that is, the data for the previous observation is being checked.

The number of lines per page depends on the orientation and font Sze, specified elther in the control
file or interactively with Option 9 (page 43). The format is specified in the contral fileinthe $pr i nt
section on the opt i on5 line. Following the key word is a two-character fiedd where the first
character iseither p or | (portrait or landscape) for the orientationand the second character iseither
s or| (smdl or large) for the font Size. If the option is not gpecified in the control file the default is

opti on5 ps
for portrait orientation, smdl font.
To produce the az and € values, dr udg usesthe ation positions found in the schedulefile.
If you are using this option with a SNAP file asinput and do not have aschedulefile, then dr udg
looks for a comment a the start of the SNAP file that has the station position. If you produced the

SNAPfilewith dr udg, then that line will automaticaly be output in the correct format. If the Sation
position is not found, dr udg cannot compute the az and €. The contents of the required line:

Contents: "code name XY Z
Example " AL Gl LCREEK -2281547.10306 -1453645. 05738 5756993. 14344
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X, Y, Z arethegeocentric postion components of the Sation in meters.

Thisliding is the one output which explicitly shows the different times for tape sart and data Sart
inscheduleswritten with the early tape start option. Note that Option 4 (page 31) produces acompact
ligting of the entire SNAP file which is useful for detailed examination of the schedule.

The following is a partid  ligting of the output. For stations with az-d mounted antennas, an
additiona column indicates the cable wrap on which the antenna should be positioned for the current
observation.

Schedul e file: testnt.snp Page 1
Station: NOTO (Nt)
Experi ment: EFO002A
Early tape start: 0 seconds
Start Start St op Change/

Li ne# Source Az ElI Cable Tape Dat a Dat a Dur Pass Dir Tape Check
Day 034

5 2318+049 230 47 NEUTR 15:30:42 15:30:42 15:32:30 01:48 FOR 0 XXX

19 1357+769 358 24 CCW  15:34:38 15:34:38 15:36:26 01:48
33 0059+581 348 68 CCW  15:37:53 15:37:53 15:39:41 01: 48
48 1726+455 324 7 CCW  15:41:49 15:41:49 15:43:37 01:48
62 2234+282 271 50 CCW  15:45:32 15:45:32 15:49:08 03: 36
77 2145+067 257 28 NEUTR 15:51:45 15:51:45 15:53:33 01: 48 REV 2880 *
93 0014+813 355 45 CCW  15:55:41 15:55:41 15:57:29 01: 48 REV 1660 *

1

1 FOR 1210 *

2

2

3

4

4
107 1803+784 348 31 CCW 15:58:56 15:58:56 16:00:44 01:48 5 FOR 0

5

6

7

8

8

9

REV 2870
REV 1650 *
FOR 0

122 2318+049 239 41 NEUTR 16:02: 52 16:02:52 16: 04: 40 01: 48 FOR 1210 *
136 1726+455 327 4 CCW 16:06:46 16:06:46 16:08:34 01:48 REV 2870
151 2234+282 275 45 NEUTR 16:12: 05 16:12: 05 16: 15: 41 03: 36 FOR 0 *
167 21454067 261 22 NEUTR 16:18:18 16:18:18 16:20: 06 01: 48 REV 2880 *
183 00594581 335 65 CCW  16:22:14 16:22:14 16:24:02 01: 48 REV 1660 *
197 2318+049 244 37 NEUTR 16:25:29 16:25:29 16:27:17 01: 48 FOR 0
212 01194041 209 54 NEUTR 16:29:25 16:29:25 16:31:13 01:48 9 FOR 1210 *
226 2234+282 278 41 NEUTR 16:32:40 16:32:40 16:36:16 03:36 10 REV 2870
241 0202+149 200 67 CCW  16:38:53 16:38:53 16:40:41 01:48 11 FOR 0
257 1726+455 332 1 CCW 16:42:49 16:42:49 16:44:37 01:48 11 FOR 1210 *
271 0048-097 216 36 NEUTR 16:46:44 16:46:44 16:48:32 01:48 12 REV 2870
286 2145+067 266 16 NEUTR 16:50:40 16:50:40 16:52:28 01:48 12 REV 1650 *

Total nunmber of scans: 20
Total nunber of tapes: 1

The footages in the summary arerounded to the nearest 10 feet. The tape footagesin thissummary
are cdculated from the timings and speed in the SNAP file, and so they may not be exactly the same
as the footages in the schedule file due to round-off errors. The dgorithm for calculating the footages
used for tape spin time is given in the section on the shift calculations (see option 10, page 46).
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If the scheduler specified that the tape should not be stopped when there is a smal time gap
between scans, dr udg will suppress the stop tape commands in the SNAP file. For scansthat start
while the tapeis still moving from the previous scan, the column for the tape start will be blank because
therewasnoet command inthe SNAPfilefor the previous scan. The columnsfor datastart and data
gtop 4till indicate when the correlator isto expect good data. A partid listing of a sample schedule is
given next.

Schedul e file: cmvaeb. snp Page 1
Station: EFLSBERG ( Eb)
Experiment: 96-testd

Early tape start: 0 seconds
Start Start St op Change/
Li ne# Source Az ElI Cable Tape Dat a Dat a Dur Pass Dir Tape Check
Day 282

5 0827+243 252 45 NEUTR 10:00:00 10:00: 00 10:06:32 06: 32
19 0827+243 257 42 NEUTR 10:20:00 10:20:00 10:26:32 06: 32
33 3C273B 177 42 NEUTR 10:40: 00 10:40: 00 10: 46: 32 06: 32 FOR 0
47 3C273B 183 42 NEUTR 11:00:00 11:00:00 11: 06:32 06: 32 REV 8820

1 FOR 0 XXX

2

3

4
61 3C273B 190 41 NEUTR 11:20:00 11:20:00 11:26:32 06:32 5 FOR 0

6

7

8

9

REV 8820

75 3C273B 197 41 NEUTR 11:40:00 11:40:00 11:46:32 06:32 REV 8820
89 0804+499 304 40 NEUTR 12:00: 00 12:00:00 12:06:32 06: 32 FOR 0
103 SGR_A 133 -3 NEUTR 12:20:00 12:20: 00 12:26:32 06: 32 REV 8820
117 3C273B 215 36 NEUTR 12:40:00 12:40:00 12:46:32 06: 32 FOR 0
131 1555+001 155 37 NEUTR 13:00:00 13:00:00 13:06:32 06:32 10 REV 8820

145 1655+077 140 41 NEUTR 13:20:00 13:20:00 13:26:32 06:32 11 FOR 0
159 1633+38 125 72 NEUTR 13:40:00 13:40:00 13:46:32 06:32 12 REV 8820
173 1308+326 251 57 NEUTR 14:00: 00 14:00:00 14:00:56 00:56 1 FOR 0 XXX
186 1308+328 252 57 NEUTR - 14:00:56 14:01:52 00:56 1 FOR 1260
194 1308+326 252 57 NEUTR o 14:01:52 14:02:48 00:56 1 FOR 2520
202 1308+328 252 57 NEUTR oo 14:02:48 14:03:44 00:56 1 FOR 3780
210 1308+326 252 57 NEUTR - 14:03:44 14:04:40 00:56 1 FOR 5040
218 1308+328 253 57 NEUTR - 14:04:40 14:05:36 00:56 1 FOR 6300
226 1308+326 253 56 NEUTR o 14:05:36 14:06:32 00:56 1 FOR 7560
236 1308+326 256 54 NEUTR 14:20:00 14:20:00 14:20:56 00:56 2 REV 8820
248 1308+328 257 54 NEUTR - 14:20:56 14:21:52 00:56 2 REV 7560
256 1308+326 257 54 NEUTR - 14:21:52 14:22:48 00:56 2 REV 6300
264 1308+328 257 54 NEUTR o 14:22:48 14:23:44 00:56 2 REV 5040
272 1308+326 257 54 NEUTR oo 14:23:44 14:24:40 00:56 2 REV 3780
280 1308+328 258 54 NEUTR - 14:24:40 14:25:36 00:56 2 REV 2520
288 1308+326 258 53 NEUTR - 14:25:36 14:26:32 00:56 2 REV 1260
298 1308+326 261 51 NEUTR 14:40:00 14:40:00 14:40:56 00:56 3 FOR 0
310 1308+328 261 51 NEUTR - 14:40:56 14:41:52 00:56 3 FOR 1260
318 1308+326 261 51 NEUTR - 14:41:52 14:42:48 00:56 3 FOR 2520
326 1308+328 262 51 NEUTR - 14:42:48 14:43:44 00:56 3 FOR 3780
334 1308+326 262 51 NEUTR - 14:43:44 14:44:40 00:56 3 FOR 5040
342 1308+328 262 51 NEUTR - 14:44:40 14:45:36 00:56 3 FOR 6300
350 1308+326 262 50 NEUTR - 14:45:36 14:46:32 00:56 3 FOR 7560
360 1308+326 266 47 NEUTR 15:05:00 15:05:00 15:05:56 00:56 4 REV 8820
372 1308+328 267 47 NEUTR - 15:05:56 15:06:52 00:56 4 REV 7560
380 1308+326 267 47 NEUTR - 15:06:52 15:07:48 00:56 4 REV 6300
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388 1308+328 267 47 NEUTR 15: 07: 48 15:08:44 00:56 4 REV 5040
396 1308+326 267 47 NEUTR 15: 08: 44 15:09:40 00:56 4 REV 3780
404 1308+328 267 47 NEUTR 15: 09: 40 15:10:36 00:56 4 REV 2520
412 1308+326 268 46 NEUTR 15:10: 36 15:11:32 00:56 4 REV 1260
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Option 6: Make tape labels/PostScript label file

This option generates tape label s for the experiment. Dr udg automaticaly printsthelabelsonthe
printer specified in the control file for laser printers with barcode cartridges or for Epson printers. For
PostScript type, it creates or addsto the PostScript file, and you then use option 61 (page 40) to print
the labels.

dr udg will print barcode graphic labels that include on each labd the first sart time, the last stop
time, the name of the station, the name of the experiment, and the sequentia tape number.

If you are usng aschedulefile asinput, dr udg reads that file as input for making the labels and
youdo not need to first create a SNAPfile. Inthe SNAPfile, dr udg looksfor theunl od command
to Sgnal anew tape.

Types of Printer

Thetype of printer for labelsis specified inthe control file (section 2.4, page 3) inthe$pr i nt er
section. Thekey word isl abel _pri nt er and recognized types (not case senditive) are;

Laser +barcode_cartridge Laser printer equipped with a barcode font
cartridge

Epson Epson impact printer

Epson24 Epson 24-pin printer

Post scri pt Makes a PostScript file for printing with option 61

The type of printer for tape labels cannot be changed interactively. Each type of output is described
in asection below.

If you specify either the option for an Epson printer or for a laser printer with a barcode font
cartridge, the type of label will depend on the printer type. The specific escape codes required for
ether the Epson graphics or the laser printer cartridge are sent depending on the type of printer. If you
specify the option for a PostScript file that can later be sent to the printer, the output does not depend
on the printer type, rather the sandardization of usng a PostScript file makes it work.
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PostScript Type

Bar code labels can be generated and printed on any printer by specifying a PostScript type for the
labd printer in the contral file and a label Sze. Refer to the previous section for how to specify the
printer type, and see below in this section for how to specify the labd sze.

Thelabd printing isaccomplished in dr udg by writing a PostScript file thet is then printed usng
option 61 (page 40). For most loca printers, this will print properly even if the printer itsdf doesn’t
understand PostScript. For the standard configuration Field System PCs, the printer command | pr
uses GhostScript to interpret the PostScript file and then sends the appropriate commands to the
printer. Thiswill not work for aremate printer: if you are using a remote printer, it must be one that
accepts PostScript directly.

If you need to useascript or specid system commandsto get a PostScript file printed, then put the
script name or the commandsthemsealvesinto the control file (see section 2.4, page 3). Inthe$pr i nt
section use the key word | abel s followed by the script name or the commands. Theformet of the
lineis

| abel s name_of_script_file
or
| abel s list_of system_commands

dr udg creates a temporary tape label file named DRI ab. t np. The file is crested in the
temporary directory as specified in the contral file, or, if no directory is specified, in your loca
directory. If the file dready exigts because you have used it for a previous schedule in this sesson of
dr udg, then dr udg will gppendtoit. If you continueto bring in new scheduleswith Option 8 (page
42) and append to the tape labe file, you can generate labels for more than one experiment and then
print them al a once with option 61 (page 40).

Dr udg formats the tape labels usng information about the |abd stock provided in the control file
(see section 2.4, page 3). Thekeyword is| abel _si ze and you pecify Sx vaues on thislinein
the following format:

| abel _size height width rows cols top_offset left_offset

height Height of an individud labd, ininches.
width Width of an individud labd, in inches.
rows Number of rows of labels on one shest.
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cols Number of columns of |abels on one shest.
top_offset Offset of the firgt labd’ s corner from the top of the sheet.
left_offset Offset of thefirgt labe’s edge from the left of the sheet.

Examplesfor severd typesof labe sheetsare provided inthe distributed control file. Y ou can edit these
or specify new vaues for the type of sheetsthat you havelocaly. Please try thison plain paper firs to
make sure you have the dimensions and offsets correct. Y ou should be able to adjust the values to
make tape labels that fit dmost any type of stock.

When sdlecting label stock, there are severa consderations that should be kept in mind. The labe
needs to be large enough that the bar code characters will fit onit, but it must not be larger than the
allocated space on thelabel carrier on the tgpe. The recommended minimum and maximum sSzes are;

Recommended minimum label sze: 15 x 28inches (labelsin 10 rows, 3 columns)
Recommended maximum labd szee 25 x 4.0inches (labelsin 4 rows, 2 columns)

Dr udg adjugsthe font size for the text and the width of the bar code characters depending on the
labd 5ze:

Labd width < 4 inches 8-pt font barcode ¥z inches high, ~2 inches wide
Labd width >= 4 inches 10-pt font barcode ¥z inches high, ~3 inches wide

The bar code itsdlf is dways printed ¥z inches high, which is arecommended minimum size for wiping
the reader across the the label.

Refer to the ingtructions in the section below (page 38) for feeding label stock into the printer.

Laser Printer with Font Cartridge Type

You can aso use this option if you have a laser printer that has the appropriate barcode font
cartridge and label sheets. The HP part numbers for the cartridge and label stock are listed below.

Font cartridge Supported Printers
HP 92286W1 “Bar code 3-of-9” Entire HP LaserJet family

HP C2053A #C06 “Bar codes & More’” Does not support 2686A, PLUS, or 500
PLUS
NOTE: The“W” cartridge listed above is obsolete. It can only be ordered from HP, through their
specia order line.
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Labelsstock: labd 9ze2b" x1d" 3 across, 8 down on a page
HP part number: HP 92285L

NOTE: Other manufacturers dso make label stock, but thisis an unusud sze.
Refer to the ingtructions in the section below (page 38) for feeding label stock into the printer.

After selecting the label option, you are reminded to check that the proper cartridgeisingtaled and
asked to specify the labd position. Because high density stations use few tapes and we don’t want to
waste label sheets, you can put the labelsfor severa experiments on asingle page. Y ou are prompted
for the label row number (1 through 8) to Sart on.

Epson or Epson24 Printer Types
The Epson MX-80 or compatible printer, with graphics option, will print bar codes.

Labes label Sze17/16" x 4" on 1 1/2" verticd centers
Dr udg supportsonly asingle labe column.

Be careful not to smudge bar code labels made with the Epson printer. They become fairly
smudge-resstant if |eft to dry for an hour or o before use. Otherwise, handle them carefully until dry.

Labe positioning and printer setup is very important. Follow these precautions:

Horizonta - Position so that the | eft edge of the labe (not the backing paper) isat print position
1.

Vertica - Position so that the perforation is at the ridge in the print backing plate, about 3/8"
from top of print backing plate.

Ribbon - Ribbon should be loaded according to the ingtructions on the ribbon cartridge, i.e. it
goes behind the little plate immediatdly in front of the print head.

Paper bail - When printing, the paper bail (the bar with print positions samped on it) must be
in the forward pogition away from the paper. Thiswill prevent smudging of the labels.

Using Label Stock with Laser Printers

Practice on sheets of paper until you are confident of what you'll get, because the |abel sheetsare
fairly expensve.
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It isrecommended that label sheets be fed manudly into the printer. For the Laserjet Series|, set
the manual feed button, then feed the sheets from the back when “PF” flashes. The Series | does not
register very well with manua feed and so this modd printer may not be satisfactory.

For the HP Seriesl| or 111, put alabel sheet into the manua feed dot and fold down thetray onthe
back of themachine. These proceduresfeed thelabe sheets straight through the printerswith no rolling.
Thisis advised so that labels do not inadvertently come unstuck from the sheet and gum up theingde
printer mechanisms.

Other notes and cautions about the labdls:

Feeding - Y ou can have the label sheets fed from the tray. Leave agpproximately 50 sheets of
your regular copy paper in the paper feed tray. Load up to 10 sheets of labelsin the paper feed
tray as you would your regular copy paper, fanning the sheets Refer to your machine
ingructions on whether to place the labels face up or face down.

Storage - Storelabelsin acool, temperature controlled place. Very long periods of storage can
cause labels to curl and jam in machines.

Exposure - Sight adjustments of exposure control may be necessary on some machines to
achieve best qudity on labdls.
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Option 61: Print PostScript label file

This option prints the PostScript temporary file that was generated with option 6 (page 35). You
are presented with this option only if the type of labe printer issetto post scri pt in the control
file

Dr udg looksfor afilenamed DRI ab. t nmp inthetemporary directory as specified in the control
file (see section 2.4, page 3), or if noneis gpecified, inyour local directory.

If the temporary fileexigts, dr udg will print it using the script specified in the contral file following
thel abel s key word. If no script was specified, thefileis printed using the syslem command | pr .
Refer to the discussion under Option 6 (page 35) for more about generating and printing the PostScript
file

After thelabesare printed, thetemporary fileisddeted. If thefiledill exisswhenyou exitdr udg,
you will be asked whether youwant to print the labds. If you want to print them, dr udg will do o
and then ddete thefile. If you do not want to print them, the file will be deleted.
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Option 7: Re-specify stations

This option alows you to go back one step and re-specify the stations you are working on. This
means you don't have to re-enter dr udg in order to work on another station’s output. The prompt
isidentica to the origind prompt for agtation ID.
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Option 8: Get a new schedule file

Withthis option you can effectively sartdr udg over again and get another schedulefileor SNAP
file to work on. The prompt isidentica to the origind prompt for a schedule file name.
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Option 9: Change output destination, format

This option lets you specify interactively the output destination, the printer type for listings, and the
orientation and font sze of the listings. Y our choice tekes effect in dr udg for the remainder of your
sesson or until you change it again. Any choices specified in the control file are overridden when you
use this option. Y ou can restore the control file defaults for the orientation and font size by specifying
the default in response to the prompt. Refer to the discussion about the control filein section 2.4 (page
3).

Each of the output choices available with this option may be specified in the dr udg contradl file.
If no contral fileispresent, the defaults are used. The output defaultsto going to the printer. The default
printer type is LASER. The default orientation and font size for each type of liging is given in the
description of each option in previous sections.
Prompts

The firgt prompt asks for the output destination. Y ou may specify either the printer or afile:

Qut put destination set to PRINT. Just enter return if you do not w sh
to change, else type a file name or PRI NT ?

Typepr i nt to direct the output to the printer. To direct output to afile, smply typethefilename
at the prompt. Note you cannot have an output filenamedpr i nt . Thedefault destinationispr i nt .
If you give afile name, any ligings from options 1, 4, or 5 will go to thisfile.

The second prompt asks for the printer type:

Printer type set to LASER. Just enter return if you do not wi sh to change,
el se type LASER, EPSON, or EPSON24 2

Give the type of printer that you want for the output listings. This choice determines which escape
codes are sent to the output device for different fonts or orientation.

The third prompt asks for the output orientation:

Qut put orientation set to DEFAULT. Just enter return if you do not w sh
to change el se enter (P)ortrait or (L)andscape or (D)efault ?
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If you specify portrait or landscape, this will force the output of any listings to be printed in this
orientation. If you specify the default format, then the format in the contral filewill be used. If no format
was specified in the contral file, then the optimum formeat for the type of listing will be used.

The fourth prompt asks for the output font Sze:

Qutput font size set to DEFAULT. Just enter return if you do not wi sh
to change else enter (S)mall, (L)arge, or (Dyefault ?

If you specify samdl or large font, thiswill force the output of any litings to be printed using this fort.
If you specify the default, then the font Size in the contral file will be usad. If no default isin the control
file, then the default isto use asmdl font.

If you are using scriptsto print the temporary files, then you can control the orientation and font Sze
with appropriate system and printer commands in the scripts. Inthiscaseyou should sdlect the option
that gives the number of lines and length of lines that you wart.

Interaction with Control File

Printing listings is accomplished in dr udg by writing to atemporary file named DG. t np in the
directory specified for temporary files and then using a system command to print thisfile. Y ou can use
the contral file (section 2.4, page 3) to specify the script or system commands for printing the output,
or you can use the defaulits.

To specify ascript or system commands, put the script file name or the commands themsdvesinto
the contral file. Inthe$pr i nt section usethekey wordsportrait orl andscape folowed
by the script name or the commands themsdves. The formet of thelineis:

portrait name_of script_file
| andscape name_of script_file
or
portrait list of system commands
| andscape list_of system_commands

If you do specify printer scripts then dr udg will use those to print the output and no other
commands (such as escape codes) will be used. In this case the temporary filewritten by dr udg will
beaplan ASCII file, ready to be handled by your scripts. When sending thefileto beprinted,dr udg
invokes either the script for portrait output or the one for landscape output depending on the settings
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of theopt i onn keywordsinthe control file. Refer to the descriptions of option 1 (page 16), option
4 (page 31), and option 5 (page 32).

If you did not specify scriptsfor ligtingsinthe contral file, dr udg insertsinto thetemporary filethe
necessary escape codesthat will put the printer into portrait or landscape mode and other codesto set
the font size. In this case the temporary file will have escape codes embedded in it and dr udg will
print the file with the sysem command

recode | atinl:ibnpc file || pr
wherefile isthe name of the temporary file.

If you did not specify a script for labels in the contral file, dr udg usesthe command | pr file.
Refer to the description of option 6 (page 35) and 61 (page 40) for more information about |abels.
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Option 10: Shift the .SKD file

This option produces a modified schedule file that can be used & atime other than that originaly
scheduled. The observation schedule may be shifted to an earlier or later date, and may start at any of
the shifted timesin the new schedule. The necessary time shift is applied to dlow for the difference
between sdered and universal time, assuring that sources will be at exactly the same sky location as
they were when originadly scheduled.

Caution: Do not usethisoption unlessyou have been specifically instructed
to do so by the scheduling center or the principal investigator.

Below is a sample diaogue, followed by an explanation of the program’s screen output.

Immediately below isagraphica depiction of ascheduleinits origind and shifted forms. The points
illustrated on the graph are described in the text that follows.

Origind schedule

Origind time of first @ 6 |8
observation (a) amount of
Sdered shift Shifted schedule

9
Firgt observation of (b) 6
shifted schedule (b)

Last shifted obsarvation

from origina schedule(c) (c) 6 (c) 6 KTy o R—

First observation of the @ 6 point
wrapped schedule (d)

Last obsarvation of the
shifted schedule (€)

(€) 6
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Asdr udg beginsthe shifting, you are first prompted for the output file name:

SHI FTI NG xasi al. skd
ENTER NAME OF OUTPUT FILE (:: TO QU T): xasi a2. skd

The output name must be different than that of the origind, and if afile dready exisswith the nameyou
enter, you are given the option of having it purged or entering a new name.

Next you are asked for the target date for the new schedule, which should be in the format y,m,d,
i.e, the year, month and day, separated by commas. The year may be ether two or four digits (eg.,
84 or 1984).

Enter target date (y,md) (0,0,0 to quit): 91,7, 18

The target gart timeisrequested next.dr udg will find the shifted observation whosetimeisclosest
to, but later than, the requested start time.

Enter target start time (h,ms) (-1,0,0 to quit): 16,0, 0

Fndly, you are asked how long the new schedule should be. dr udg will re-shift and append
pieces of the shifted schedule until the length isright.

How | ong do you want the shifted schedule to be
(enter nunber of hours, 0 to quit): 24

Now dr udg darts reading the schedule and prints out various information messages. Following
is an explanation of what is happening as it goes dong.

Tape change tinme = 420. Modular start tinme = 10. Prepass tine = 600.

dr udg readsthe$ PARAMsection of the schedulefileto find thesetimes. They areused
if the schedule has to be wrapped around to achieve the length you asked for.

Witing out schedule file up to $SKED secti on.

First dl of thelinesin thefile up to the start of the scheduled observations are written into
the new file.

Oiginal tinme of first observation 91 105-10:20: 00
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The origind sample schedule was 24 hourslong, starting at 10:20 UT. Thisispoint (8) in
the picture above.

Si dereal shift is 94 days, and - 6h -9m  -40s

dr udg displays the number of days the schedule will be shifted and the Sdered shift.
A shift of -6 hoursmeansthe first observation in the origina schedule would be shifted to
4 UT. Thisisthe“amount of Sdered shift” shown in the picture,

First observation of the shifted schedul e 91 199-16:01:50

Last

This isthe firgt shifted observation found that was later than the requested start time of 16:00.
Thisis point (b) in the picture.

shi fted observation fromoriginal schedule 91 200-04:08: 10

The end of the origind schedule was at 10 UT, and after shifting by about -6 hours, the
last observation is a 4 UT, a point () in the picture. The end of the scheduled
observations has been reached, but due to the shifting we still don't have 24 hoursinthe
new schedule yet. This point in the new schedule is caled the “wraparound” point,
between (c) and (d) in the picture.

Goi ng back to beginning of schedule to get 12 nore hours.

dr udg returns to the beginning of the schedule and shifts it by an additiona day to
produce additional observations at the required time. Point (&) in the picture is shifted by
one more day to produce the next observation after point (c).

Si dereal shift of wapped schedule is 95 days, and - 6h -13m -30s

The schedule is shifted by an additiond day, resulting in observation times being shifted
by an additiona 4 minutes.

First observation of the wapped schedule 91 200-04: 33: 30

Last

dr udg found the next possible observation, after shifting the origina schedule by an
additional day. It alowed enough time for al stations to change tapes, induding soinning
down the remaining tape on the old red. The observation goes at point (d) in the picture.

observation of the shifted schedule 91 200-16:34:10
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When the desired length of scheduleisreached,dr udg stopsadding observations. This
isat point (€) in the picture.

Copying rest of schedule file beyond $SKED secti on.

The remainder of the original scheduleis copied into the new file.

SHI FTED FI LE shift.skd CREATED

Shift Calculations

The size of the time shift to be gpplied to the origina schedule is obtained by the formula:
Shift =.002737909 x (origina Julian date - target Julian date)

This gives the shift in units of days, which is then converted into days, hours, minutes and seconds,
rounded to the nearest MOD seconds, where MOD isassumed to be 10 for SNAPfiles, and isfound
inthe MODUL AR parameter in the$ PARAMsection of schedulefiles. For the wrapped around portion
of anew schedule, one or more additional days worth of shift isincluded in order to avoid overlap.

If the origind schedule islonger than 24 hours, when we wrap around from end to beginning, the
shifted start time of the firgt tape turns out to be earlier than the time the last observation was to be
finished. To prevent such overlap, dr udg determines at the time of the wrap-around the earliest
feasble timefor the next observation to start. Then any observations scheduled to sart beforethat time
are smply omitted from the new schedule.

In the case of a SNAP schedule (option 11), the next dlowable timeis obtained by smply adding
seven minutesto the timewhen thelast tape stopped. Inthe case of aschedulefile (option 10), the next
dlowable timeis caculated as follows:

T(next) = T(last) + DURATI ON + CHANGE + SPIN TI ME

where T(| ast) isthe start time of the last observation, DURATI ON is the duration of the last
observation scheduled, CHANGE is the sum of the parameters from the $PARAM section of the
schedulefile that give the tape changing and prepass times, and:

SPIN TIME = (FEET + DIR x DURATION x SPEED - 160)/22.5 + 10
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where FEET isthe pogtion of the tape at the start of the last observation, DI R isthe direction of the
tape during that observation (1=forward,-1=reverse), SPEED isthetgpe speed during the olbservation.
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Option 11: Shift the .SNP file

With thisoption, dr udg shiftsa SNAPfile. It is recommended that you use option 10 (page 46)
to shift the origind schedulefile and then make anew SNAPfile from the shifted schedule. Shifting the
schedule ismore reliable because dr udg hasadl theinformation it needsand you are guaranteed that
each dation will end up with the same schedule for making their SNAP files.

Caution: Do not usethisoption unlessyou have been specifically instructed
to do so by the scheduling center or the principal investigator.

dr udg does not have dl of the information available that it would with the schedule file and so
some assumptions are made about modularity, tape change time, setup time, etc.

This option has not been revised to be as automatic as the schedule shift option (option 10).

The program may ask for the year that the origind schedule was madefor (if that information is not
available in the SNAPfile itsdf - new schedules have the year in thefile). If :: is entered, execution of
the program is terminated.

You are informed of the size of the shift which dr udg will goply to the times in the origind
schedule, and dr udg will ligt the adjusted starting time for each tape pass in the schedule.

Enter target date (y,md)(:: to quit): 1988, 2, 29

Sidereal Shift is 9d and Oh -35m -20s

SHI FTED PASS START TI MES

# ddd-hh:mmss D # ddd-hh:mmss D # ddd-hh:mmss D # ddd-hh:mmss D
1 60-03:17:40 R 2 60-3:48:50 F 3 60-4:08:40 R 4 60-4:46:10 F

5 60-05:09:50 R 6 60-5:32:30 F 7 60-5:56:10 F 8 60-6:27:20 R

Y ou will then be asked to enter the number of the pass you wish to begin your schedule with, o
that you have some control over thetime of day that the new scheduleisto begin. Findly, the program
will produce the new schedule, and when finished, will give you acompletion message. The SNAPfile
will automatically be wrapped around and shifted again if necessary.

Enter # of pass to start with (0 to quit): 35
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Shifted file /SCHED/ SKTEST. SNP cr eat ed
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Options 12-16: Make procedures (.PRC)

All of the SNAP procedures needed to set up your station’s VLBI equipment can be generated
from information in the schedule file.

Output File Name
A Field System procedure file named

schedulelD.pr c

is created in the directory specified in the contral file (see section 2.4, page 3) inthe$pr oc section.
If no directory isspecified thelocd directory isused. In thisfile name, schedule isthe schedule name
and ID isthe two-character station ID (lower case).

This option creates a variable number of procedures depending on the number and type of
observing modes. dr udg generatesafull set of proceduresfor each observing mode, including setup
for each subpass, BBC/VC setup, IF distributor setup, track format and tape format. Different
commands and different procedures are generated for each observing mode depending on the type of
equipment at your station.

Any procedure definitions found in the schedule file section $PROCEDURES will aso be written
into the procedure file,

Procedure Naming Scheme

The procedures are named by dr udg so that each isunique. The parts of the names are taken
from the various dements of the observing modes, as shown in the list below.

ff two-letter frequency code or observing mode code

p subpass number (for Mark 11 modes) or letter (for VLBA/Mark 1V modes)

C channel bandwidth, oneof 1, 2, 4, 8, d (16 MHz or “d’ouble), h (0.5 MHz or
“hdf), q (0.25 MHz or “q’ uarter), e (0.125 MHz or “€&’ighth).

r sample rate, normally twice the channd bandwidth.
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m one-letter code for the mode, A—E for Mark I, V for VLBA non-data-
replacement modes, Mfor Mark 1V data-replacement modes or non-standard
Mark 111 modes (lower sdeband L Os or racks with only 8 BBCs).

nn fan-out, either 14,12, 11, or null if none.

b barre roll, either 16: 1, 8: 1, or null if none.

These codes are dso used in the description of the SNAP commands within the procedures, shown
in the following subsections. Also, please refer to the complete list of commands generated for the
SNAP file with option 3 (page 25).

The procedure names are formed according to the following scheme:

ffcmnnp subpass setup procedure
vcffc video converter procedure
bbcffc baseband converter procedure
i fdff IFD procedure

t apef r mffmnn tape format procedure

t r kf r mifmnnp track format procedure

One complete set of procedures, including al the subpasses, is generated for each observing modein
the schedulefile.

proc_Ili brary Procedure

A procedure named pr oc_| i br ary is produced as the first procedure in the library. This
procedure contains a single comment that lists the experiment name, the station name, and the station
two-letter code. Thisprocedure servesto identify thefilefor anyoneexamining it. A sample procedure
has the following contents:

define proc_library
“ ca036 Gl LCREEK A Cc
enddef

Subpass Setup Procedure

For each frequency code and for each subpass within the code, a procedure with the following
contentsis created:

defi ne ffcmp (procedure to set up the equipment for this subpass)
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t apef r nffmnn (set up tape format, not used for S2 recorders)
pass=$, sanme (position the heads, not used for S2 recorders)
t r kf r nffmnnp (set up track assgnments, not used for standard Mark 111 modes or

for S2 recorders)

t racks=list_of tracks (tracks to be recorded this pass, not used for standard Mark Il
modes or for S2 recorders)

rec_nmode=m, $, b (set up recording mode, for S2 recorders only)

user _info=1,field,,auto

user _info=2,field,,auto

data_val i d=of f
(set up commands for S2 recorders only)

formeEm, r, nn,b (set up formatter, not used for S2 recorders)

for mer eset (reset formatter, Mark 111 rack only)

I* (reference time for formatter setup, VLBA racks only)

bi t _densi t y=value (bit dengity value, only for VLBA recorders)

systracks= (default system tracks command, VLBA recorders only)

bbcffc (BBC s#tup, VLBA racks only)

vcffc (video converter setup, Mark 111 or Mark IV racks only)

i fdff (IF distributor set-up)

t ape=Il ow (turn on low tape sensor, not for S2 recorders)

enabl e=tracks (enable tracks for this subpass, not for S2 recorders)

I *+8s (wait for formatter setup to complete, VLBA racks only)

repr o=byp, trka, trkb (set up two tracks for reproduce from the enabled lit, not for S2
recorders)

enddef

After dr udg generatesthe setup procedure for each pass, it then makesal of the proceduresthat
are cdled by the setup procedures. Theresulting procedurelibrary will then be complete and consstent
for the experiment.

VC/BBC Pocedure

For each frequency code, a procedure with the video converter or BBC frequencies is crested.
Freguencies are computed as the absolute value of the difference between a sation’ s total L.O. and
the sky frequency. Information in the$ CODES section of the schedulefileisused. It isrecommended
that you check the LO frequencies and IF channd names by looking at the I F distributor procedure.

defi ne vcffc (video converter setup procedure, Mark 111 and Mark 1V racks)
vc0l=freq, c (first video converter)
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... €fc.

I +1s (wait asecond for the internd oscillators to lock)
vcOl=al arm (turn off darms)

... EtC.

enddef

defi ne bbcffc (BBC setup procedure, VLBA racks)

bbc01=freq, c, if, c (first BBC satup, if isthe IF channel name, oneof A, B, C, or D.)
... €fc.

enddef

dr udg checksthat the LO frequencies have been specified for your station and issues awarning
if they were not in the schedule file. It dso checks whether the IF channel names are congstent with
the type of equipment at your station and issuesawarning message if they are not. For example, if you
requested procedures for aVLBA rack, butdr udg findsan IF channd nameof “1N”, it would say
thisisinconsgent.dr udg aso verifiesthat the ca culated video converter frequenciesareintherange
0 to 500 MHz or BBC frequencies within the range 500 to 1000 MHz and printsawarning if they are
not.

IFD Procedure

For each frequency code, a procedure is created with the command to set the IF distributor and
the LO and patching information. Thisalowsautomatic setting of 1F inputs and atenuation if switching
between frequency codes will be done.

The procedure for Mark 111 and Mark 1V racks has these commands:

define ifdff (IF digtributor converter setup procedure, Mark 111 and Mark
IV racks)

i fd=atnl, at n2, inpl,inp2 (sdup IF1landIF2,inpl andinp2 areethernor oral t,or
null if not used)

i f3=atn3,out, 1,1 (IF3 setup, for the case where it is not used)

if3=atn3,in, 2,2 (IF3 setup, for the case where it is used in the schedule)

| o=freql, freg2, freq3 (LO frequenciesfor channds 1, 2, and 3, null if not used)

pat ch=l 01, nns ...etc. (list of patching for each video converter in use. nn isthe number

of thevideo converter, s isetherh orl depending on whether the
video converter frequency is above (high) or below (low) 220
MHz.

patch=l 02, .. (list of patching for second LO, if in use)
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pat ch=l 03, nnh (list of patching for third LO, if in use, dways &t to high,
athough high and low have no meaning for 1F3)
enddef

Attenuator settings are not known at thetimedr udg isrun, so the IFD command containsillega
vaues to remind the operators to insert the proper vauesin the field.

Thereisno way in the schedule files produced by PC- SCHED or sked to specify whether a
dation has an IF3 module or not, therefore the IF3 command is awaysissued for Mark 111 and Mark
IV dations, regardless of whether IF3 is being used in the schedule. Thisinsuresthat the moduleis set
up properly. It isassumed that if a station has an IF3 module that it iswired into the system and must
be szt up. The VEX filefrom sched should contain a complete description of the station equipment
andinthiscasedr udg will only issue an IF3 command if the schedule file indicates that the Station
has one.

The procedure for VLBA racks has these commands.

defi ne i f dff (IF distributor converter setup procedure, VLBA racks)

i fdab=0, 0, nor, nor (setup IFA and IFB)

i fdcd=0, 0, nor, nor (setup IFc and IFD)

| o=freqa, fregb, freqc, freqd (LO freguencies for channds A, B, C, and D, null if not
used)

enddef

Tape Format Procedure
The tape format procedure lists the offset head positions that are used in this observing mode.

define tapefrnffmnn (one tape format procedure for each mode)
t apef or mepass,offset, ...etc. (list of pass numbers and offsets)
enddef

Track Format Procedure

The track format procedure lists each assigned track and the signal to be recorded on it. there is
a separate track format procedure for each subpass of the observing mode.

define trkfrnmfmnnp (onetrack format procedure for each subpass)
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t rackf or metrack, nnsi, ...etc. (for each track recorded in this subpass, nn isthevideo
converter or BBC number, s isether u for the USB sgnd
or | for the LSB sgnd, and i iseither s for the Sign bit or

mfor the magnitue bit)
enddef

If any channel has alower sdeband LO, i.e. if the sky frequency islower than the LO frequency, then
upper and lower sideband is reversed in this command.

Tape Load and Unload Procedures

Tape loading and unloading procedures are generated that are specific to the type of recorder a
the station. These procedures may be called from the standard proceduresr eady and unl od.

defi ne unl oader (tape unloading for S2 recorders)
rec_node=16x8-1, 0

rec=ej ect

enddef

defi ne unl oader (tape unloading for Mark 1ll, Mark IV or VLBA
recorder)

I +5s

enabl e=

t ape=of f

rec=unl oad (VLBA recorders only)

st=rev, 135, of f (Mark I1/1V recorders only)

enddef

defi ne | oader (tape loading for S2 recorder)
rw

' +20s

et

I +10s

t ape=reset

defi ne | oader (tapeloading for Mark 111, Mark IV, and VLBA recorders)
rec=| oad (VLBA recorders only)
I +10s (VLBA recorders only)
t ape=Il ow, r eset (VLBA recorders only)

st=for, 135, of f
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1+11s
et

I +3s
enddef
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